- — e = e il -
- —— — -
- - -

FSANGE WIDE S-'-FATUS ASSESSMENT FOR YELLOWSTONE

P < = CUTTHROATTROUT e -
(DNCORI—WNCHUS CLARKIFBOUVIERI) 2012

\H 3

-

B Jay FLEMING

March 9, 2016
Prepared by:

Carol Endicott, Lee Nelson, Scott Opitz, and Adam Peterson
Montana Fish, Wildlife & Parks

Jason Burckhardt and Steve Yekel
Wyoming Game and Fish Department

Dan Garren
Idaho Department of Fish and Game

Todd M. Koel
National Park Service

Brad Shepard
B. B. Shepard and Associates, and Montana State University

Prepared for:

Yellowstone Cutthroat Trout Interagency Coordination Group that includes members

from:

Idaho Department of Fish and Game
Montana Fish, Wildlife & Parks
Friends of the Teton River
Nevada Division of Wildlife
Utah Division of Wildlife
USDA Forest Service
USDI Fish and Wildlife Service
USDI National Park Service
USDI United States Geological Survey
Trout Unlimited
Wyoming Game and Fish Department



This status assessment was developed and completed under the oversight of the Yellowstone
Cutthroat Interagency Coordination Group, who in addition to representing the primary authors
and the many biologists associated with the coordination group, contributed information and
editorial oversight necessary to the completion of this status report. Members of the coordination
group are representatives of the entities that were signatory for the range-wide conservation
agreement for Yellowstone cutthroat trout. Special acknowledgement is given to Adam
Petersen, Data Services, Montana Fish, Wildlife & Parks, for database management, and
compiling and analyzing data used in preparation of this document, and Carol Endicott, Montana
Fish, Wildlife & Parks, for coordinating and completing this status assessment.



Range-Wide Assessment for Yellowstone Cutthroat Trout
2011 Update
March 9, 2016

Executive Summary

The status of Yellowstone cutthroat trout (Oncorhynchus clarkii bouvieri) across their historical
range was initially assessed in 1995, and updated in 2001 and 2006. Here we summarize their
status in 2011, and report on changes since the 2006 report (May et al. 2007). The 2011 analyses
reflect data added or revised beginning January 1, 2007, and ending on December 31, 2011. A
relational database linked to a geographic information system (GI1S) stores all the data that were
used to display maps and summarize data in tables and figures. During this update, we added a
listing of conservation actions that have been undertaken from 2000 through 2011, which are
also included in the database.

Yellowstone cutthroat trout historically occupied about 61 lakes. At 96,000 surface acres,
Yellowstone Lake accounted for about 78% of the surface area of all lakes historically occupied
by Yellowstone cutthroat trout. By the 2011 assessment, Yellowstone cutthroat trout occupied
232 lakes having a total surface area of about 350,360 acres. Many of the additional lakes
occupied in 2011 are high mountain lakes that were probably not historically occupied, and some
of these lakes are managed as recreational fisheries.

Historically, Yellowstone cutthroat trout occupied about 17,800 miles of stream and river
habitat. In the 2006 and 2011 assessments, designated conservation populations occurred in over
7,500 miles or about 43% of the historically occupied lotic environments. Yellowstone cutthroat
trout core conservation populations — defined as those populations that have no evidence of
genetic introgression with nonnative species (hybridization) or are likely not hybridized -
occupied an estimated 23% (4,863 miles) of historical habitat. Genetic testing has not been
completed for suspected core Yellowstone cutthroat trout populations that occupy about 1,700
miles of river and stream habitat. Mixed-stock Yellowstone cutthroat trout populations, which
exist in sympatry with potentially hybridizing species, occupy about 2,176 miles of stream.

Generally, changes between estimates of distribution of Yellowstone cutthroat trout between the
2006 and 2011 assessments analyses were less than 2%. Although a few Yellowstone cutthroat
trout populations were extirpated during this period, these losses were off-set by restoration
efforts that expanded the distribution of existing populations, or reestablished, through
introductions, populations within their historical range. Additional sampling following 2006 and
through 2011 discovered several new Yellowstone cutthroat trout populations, with no evidence
of genetic hybridization. Conversely, some Yellowstone cutthroat trout populations that
previously had no evidence of genetic hybridization were found to contain some level of genetic
hybridization during this period.
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Collaborative conservation of Yellowstone cutthroat trout occurred within four primary
geographic management units (GMUSs) within their historical range. Since 2000, partners have
implemented over 280 conservation projects for Yellowstone cutthroat trout. Projects varied in
scope and specific actions; however, most were focused on improving and connecting habitat,
increasing flows, restoring populations, and protecting populations with barriers. The status of
Yellowstone cutthroat trout has remained relatively constant from 1995 through 2011, primarily
due to the level of collaborative efforts that have been expended to survey, protect, and restore
Yellowstone cutthroat trout populations, off-setting local extirpations and expansion of genetic
hybridization.
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1.0 Introduction

This 5-year status assessment for Yellowstone cutthroat trout (Oncorhynchus clarkii bouvieri) is
the fourth iteration of status assessments that began in the 1990s, and continued in 2001 and
2006 (May 1996; May et al. 2003; May et al. 2007). The previous assessment (May et al. 2007)
was the most comprehensive, rectifying many of the limitations of earlier versions, and
encompassed data amassed to December 31, 2006. It provided a range-wide evaluation that
integrated the historical and current distribution of Yellowstone cutthroat trout, delineated
discrete populations of Yellowstone cutthroat trout, when possible, and identified opportunities
for restoration or expansion of Yellowstone cutthroat trout populations.

The current assessment summarizes the data collected and corrections made to the database
beginning in January 1, 2007 and ending December 31, 2011. New to the current assessment was
management of information on multiple spatial scales. The lowest scale began with habitat
features, such as a specific barrier. Next, the habitat segment scale classified a specific stream or
lake. The watershed levels included two scales based on hydrologic units delineated by the U.S.
Geological Survey (2013). This system delineates hydrologic units hierarchically, according to a
numeric coding system that assigns a hydrologic unit code (HUC) and an associated term. The
Yellowstone cutthroat trout status assessments typically use the 4™ and 3™ code HUCs, which
delineate subbasins and subregions, respectively. Geographical management units (GMUSs)
correspond with subregions under the HUC hierarchical scheme. The portions of the 3 code
HUC:s that historically supported Yellowstone cutthroat trout are: the Yellowstone, Big Horn,
Upper Snake, and Lower Snake subregions. Other scales include various administrative units,
such as state or agency boundaries; and at the top of the scale is the range-wide perspective.

The protocol used by May et al. (2007) included a standardized approach for obtaining and
applying information, resulting in a range-wide assessment of Yellowstone cutthroat trout. In
developing their protocol, May et al. (2007) relied on local expertise, or specifically, the
collective knowledge of professional biologists involved in conservation of Yellowstone
cutthroat trout, as well as that of local tribes, to fine-tune the historical range and current
distribution of Yellowstone cutthroat trout. These biologists validated previously identified
conservation populations, evaluated the database for errors, and included newly identified
conservation populations, thereby increasing the accuracy of the estimates of the status of the
subspecies.

This document is a companion of the comprehensive 2006 assessment (May et al. 2007). Instead
of replicating the extensive amount of information compiled for the 2006 status review, we
describe changes in distribution, genetic status, and conservation status across historical range
and within GMUs and provide the rationale for these changes when possible.
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2.0 Analysis Area

The analysis area (Figure 2-1) includes the historical native range of Yellowstone cutthroat trout,
as identified in May et al (2003). This area includes 39 4™-level HUCs within upper portions of
the Yellowstone River drainage in Montana and Wyoming and the upper Snake River drainage
in Idaho, Wyoming, Nevada, and Utah. These 4"_level HUCs vary in size from 436 to nearly
3,600 square miles, averaging 1,495 square miles (USGS 2002). The analysis area includes
watersheds on the Pacific and Atlantic drainage sides of the Continental Divide that range in
elevation from 2,690 to 13,809 feet.
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Figure 2-1. Study area with 3rd- and 4™-code HUCs and GMUs shown.

The Yellowstone cutthroat trout’s native range is a mosaic of federal, state, private, and tribal
lands. Most of the high-elevation portions are within national forest or Yellowstone National
Park (YNP). Logging, mining, and livestock grazing are the primary land uses in the higher
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elevations outside of YNP. Angling is popular in fishable waters. Lower elevations are mostly
private lands, but include state, federal and tribal lands. Here, agriculture is the principal land
use, with livestock and associated forage production, and cultivation of small grains and potatoes
occurring over most of the valley landscapes. Energy development, including traditional oil and
gas, as well as wind energy, occurs at discrete locations throughout the analysis area.
Urbanization is scattered, occupying a small portion of total land use. Billings, Montana is the
largest city, with a population of over 100,000. Idaho Falls, Idaho is the next largest city, with
over 8,000 people. Otherwise, most small towns have populations of fewer than 8,000 people.
Agricultural lands are sparsely populated, with residences scattered across relatively large tracts.

3.0 Methods

3.1 Geographic Information System (GIS)

A GIS is a computer program designed to store, manage, analyze, and present spatial data. This
update used GIS tools in ArcView 9.3™, as well as a relational database within Microsoft
Access™, to organize and display spatially explicit stream, lake, and fish distribution data as
well as habitat restoration activities. In summarizing those data, we chose to use stream and river
distances and population counts as measures of Yellowstone cutthroat trout occupancy, both for
suspected historical and known currently occupied habitats. GMU boundaries, or 3-code HUCs,
were the primary unit for organizing these data.

Only perennial streams and lakes identified on the National Hydrologic Data (NHD) data set
were entered into the database. Although intermittent and ephemeral streams may provide habitat
for Yellowstone cutthroat trout during specific times, they were not included in this effort
because of a need to maintain consistency among locations. Due to inconsistencies in the NHD,
some perennial streams may not have been included in this assessment. We plan to include these
streams in future assessments after they have been added to the NHD. Due to the above protocol
decisions and NHD stream layer limitations, our assessment likely provides a conservative
estimate of distribution of Yellowstone cutthroat trout.

3.2 Updates, Database Maintenance, and Summaries

This status assessment followed a standardized approach with protocols comparable to those
used in 2006 (May et al. 2007). The analyses reflect data added to, or corrected in, the database
from January 1, 2007 to December 31, 2011. Annually, local biologists provided data and
associated information to GMU leaders. Data quality varied from professional judgment to
intensive aquatic sampling. The sampling schemes were not random, nor were the data from an
independent source; therefore, the information is not free of bias. To aid in interpretation of the
data, biologists characterized the quality of each data collection method by including a citation,
or by applying a rating system to the information source. This approach allowed us to assign a
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data quality category (professional judgment versus detailed field observation and fish sampling)
to each data set, which then allowed us to evaluate the certainty of the fisheries composition and
to assess whether field sampling would be needed to decrease uncertainty in a particular stream
or lake. Completed habitat actions were also identified and incorporated into the database.

To maintain consistency in application of the protocol, a single contact person within each GMU
was assigned to work directly with a G1S/database specialist at Montana Fish, Wildlife & Parks
(FWP). The database specialist also worked directly with GMU leaders to modify the database,
answer questions, and help solve disparities. After changes were made to the geo-database,
annual changes were posted in an interactive web-mapping application for review and approval.
Annual updates to this interactive mapper displayed existing and proposed changes to data.

Queries built in the Microsoft Access geo-database summarized data provided by fishery
professionals. The geo-database contains 4 components. The historical component delineates
waters believed to have been occupied by Yellowstone cutthroat trout at the time of the first
exploration of the Northern Rocky Mountains by people of European descent. Current
distribution of Yellowstone cutthroat trout in specified habitat segments is the second
component, and includes data on the attributes of each habitat segment (e.g., the characteristics
of the body of water, fish density, fish stocking history, presence of nonnative species, and
attributes of the Yellowstone cutthroat trout within the habitat segment, such as spotting pattern
and genetic status). The third component is reevaluation of previously identified conservation
populations and the identification of new populations. The fourth component evaluated
opportunities for restoration or expansion of conservation populations within the historical range
of the Yellowstone cutthroat trout.

Several changes to the database occurred for the current update. These included normalizing the
database tables, and adding editor tracking fields to each table. The tracking fields added were
date modified, editor, and justification for the edit. These additions allow evaluation of how
current data differ from the previous year’s data.

We also added new information on the conservation populations to the third component of the
geo-database. Genetic or conservation status was inferred by known or potential reproductive
interaction within a group of Yellowstone cutthroat trout occupying either an individual stream
or lake, or a network of connected bodies of water. For each identified conservation population,
the reproductive interaction had to be two-directional, resulting in upstream and downstream
exchange of genes.

Evaluation of several parameters provided the basis to make inference on potential changes in
conservation status in the 2006 assessment and the 2011 assessment (Table 3-1). These analyses
were calculated for the historic, range-wide distribution of Yellowstone cutthroat trout, and for
each GMU.



Range-Wide Assessment for Yellowstone Cutthroat Trout

2011 Update
March 9, 2016

Table 3-1. Parameters used to evaluate changes conservation status in the 2006 and 2011 assessments.

Parameter

Description

Historical distribution

Current distribution

Genetic distribution and status
Conservation population status

Conservation population qualifier

Hybrid risk of conservation
populations

Connectivity

Conservation population qualifier

Number of barriers

Barrier Quality

Density

Estimated stream miles, number and acres of lakes

Estimated occupancy or extirpation among habitat types
Estimated categories of genetic status across habitats

Estimated number of populations and stream miles currently
occupied by conservation populations

Estimate of the extent of habitat occupied by core populations,
those with unique life histories or adaptations, predisposition for
large size and populations likely to become the focus of
conservation actions.

Estimated risk of hybridization based on sympatry with
hybridizing species, and proximity of hybrid species to
conservation populations

Estimated number of populations and stream miles ranking as
moderately networked, isolated, strongly networked, weakly
networked, and unknown.

Estimates of the extent of habitat occupied by core populations,
those with unique life histories or adaptations, predisposition for
large size and populations likely to become the focus of
conservation actions.

Estimated number of barriers, and categorization of whether the
barriers are complete, partial, historically present in the currently
occupied habitat, and currently present in the current distribution
Assessment of the quality of information used in determining the
effectiveness of a feature as a fish barrier

Estimated density of Yellowstone cutthroat trout in 5 categories
ranging from unknown to 1,001 to 2,000 fish per mile

We included data on the relative health of all populations that occupied stream habitat, with risks
of genetic hybridization and disease being determinants of health. Health and risk ratings were
intended to represent relative conditions, indicating higher or lower levels of concern.

Yellowstone cutthroat trout populations supported entirely by annual or routine stocking were

not included as part of the current distribution or conservation population evaluations. The only
exception was for Yellowstone cutthroat trout serving as wild broods that might require periodic
stocking to bring in new genetic material as part of a brood maintenance program.
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4.0 Results and Discussion

4.1 Range-Wide

Historically, Yellowstone cutthroat trout were native in 5 states (May 2003): Wyoming, Idaho,
Montana, Nevada, and Utah (Figure 4-1) with wide distribution in streams throughout Wyoming,
Idaho, and Montana. The southernmost portion of their range dipped into northern Utah and
Nevada, and accounted for a minute fraction of their historical distribution, and a few
conservation populations remain in these states.
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Figure 4-1. Distribution of Yellowstone cutthroat trout historically and in 2011.

The number of stream miles with Yellowstone cutthroat trout was substantial, with about 17,800
miles occupied in the early 1800s (Table 4-1). Historically, about 61 lakes likely supported a
Yellowstone cutthroat trout population. Lakes are not common natural features in valley portions
of the historical range. Most of the lakes are montane cirques, formed by mountain glaciers.
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Cirques were mostly inaccessible to trout due to natural barriers, such as waterfalls or steep
cascades. The historical acreage of lakes supporting Yellowstone cutthroat trout was
disproportionate to the number of lakes, largely due to the size of Yellowstone Lake, which has a
surface area of nearly 90,000 acres. Yellowstone Lake accounts for nearly 78% of the
historically occupied lentic habitat.

Table 4-1: Comparison of estimates of the historical habitat of Yellowstone cutthroat trout circa 1800 in
the 2006 and 2011 assessments.

Estimates of Historical Distribution 2006 2011
Miles of stream 17,739 17,807
Number of lakes 61 61
Acres of lakes 125,716 125,716

Changes in reported metrics in the 2011 assessment could be the result of conservation actions,
invasion of nonnative species, or other phenomena within the landscape, as well as field
investigations that have refined our knowledge of distribution, genetic status, or risks.
Corrections to the database were also a substantial, and resulted in changes to numerous
parameters across GMUSs. The subsequent chapters addressing smaller spatial scales will shed
light on the reasons for changes.

Yellowstone cutthroat trout have decreased in abundance and distribution within their historical
range. The pattern of extirpation is a retraction of Yellowstone cutthroat trout toward the center
of their historical distribution, with isolated populations remaining on the fringes (Figure 4-1).
These isolated populations are at higher risk of extirpation, because they cannot be replaced
through recolonization from a nearby population after a catastrophic event, and because small
population size puts these fish at risk of inbreeding depression.

Minor changes occurred in the current number of Yellowstone cutthroat trout populations, and
the spatial extent of their distribution, from the 2006 assessment to the 2011 assessment (Table
4-2). The number of populations decreased by 9, but the number of miles of occupied streams
increased slightly by 65. Despite, the decreases in population numbers, and increases in stream
miles, the percent of historical habitat still occupied by Yellowstone cutthroat trout remained at
43%. The number of populations no longer present declined by 11, suggesting restoration of
populations to previously occupied streams, or identification of new populations. These efforts
resulted in an increase of 34 miles of occupied habitat. The number of occupied lakes increased
by 27, owing to introductions into previously unoccupied lakes, or identification of previously
unknown populations. Likewise, the acreage of occupied lakes expanded by 400 acres, with
corrections to the database due to the increase in acreage.
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Table 4-2. Comparisons of number of Yellowstone cutthroat trout populations and spatial extent of

Yellowstone cutthroat trout occupancy in the 2006 and 2011 assessments.

Extent of Change

Estimates 2006 2011 (numbers, miles,
or acres)

Number of populations 1,018 1,009 -9
Miles of stream occupied by conservations populations 7,527 7,592 65
% of historical stream miles occupied 43% 43% 0
Number of populations no longer present 44 33 -11
Miles of stream no longer occupied 188 154 -34
Number of recreational populations 20 19 -1
Miles of stream occupied by recreational populations 201 304 103
Number of lakes currently occupied 205 232 27
Acres of lakes currently occupied 349,962 350, 362 400
Current, recreation and no longer present (miles) 7,916 8,050 134

Following the 2006 assessment, 80 miles of new stream reaches were sampled for genetics, and
the analysis resulted in a number of changes in the understanding of genetic status (Table 4-3).

Nine new unaltered populations were found, with 46 miles of habitat supporting nonhybridized
Yellowstone cutthroat trout. However, 34 miles of sampled stream were found to be genetically
altered, which slightly increased the stream miles known to support hybridized fish.

Table 4-3. Comparisons of genetic testing and genetic status of Yellowstone cutthroat trout in the 2006

and 2011 assessments.

Extent of Change
Genetics of Current Populations 2006 2011 (numbers, miles,
or acres)
Populations tested, unaltered 397 406 9
Stream miles with genetic testing 3,883 3,963 80
% of current distribution that has been tested 42% 52% 10%
Stream miles with genetically unaltered, tested 3,112 3,158 46
Stream miles with genetically altered, tested 771 805 34
Stream miles presumed genetically unaltered, 1,854 1,705 -149
untested
Lakes with genetic testing 12 13 1
Lakes without genetic testing 193 219 26
Lakes tested, unaltered 9 9 0
Lakes presumed unaltered, untested 154 169 15
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Efforts to collect data on previously un-sampled streams extended the knowledge of genetic
status of Yellowstone cutthroat trout (Table 4-3). In the 2006 assessment, nearly 1,900 miles of
stream presumed to support genetically altered fish remained untested. During the intervening
years, genetic testing reduced this number of stream miles by about 150 miles.

Yellowstone Lake provides supports the largest adfluvial Yellowstone cutthroat trout population.
Most of the other lake populations were introduced into previously fishless waters. Nonetheless,
these other lake populations provide potential donor populations and recreational opportunities.
Testing in lakes has not been as extensive as stream investigations (Table 4-3). Genetic testing
occurred on 1 lake following 2006. The number of lakes without genetic testing increased from
193 to 219. This increase is likely the result of identification of additional lakes supporting
Yellowstone cutthroat trout. As the majority of lakes inhabited by Yellowstone cutthroat trout
support introduced populations, they have less priority for genetic testing, unless they have
potential to contribute fish to streams with conservation populations of Yellowstone cutthroat
trout.

Conservation populations are those with less than 10% hybridization. Protecting Yellowstone
cutthroat trout conservation populations is a high priority among all states (May 2000). The
2011 assessment showed 2 additional conservation populations occupying 31 miles of stream
(Table 4-4).

Table 4-4. Comparisons of number of conservation populations of Yellowstone cutthroat trout and stream
miles occupied by conservation populations in the 2006 and 2011 assessments.

Extent of Change

Estimates 2006 2011 (numbers, miles, or

acres)

Number of conservation populations 306 308 2
Miles of stream occupied by conservation populations 7,204 7,235 31

The extent of hybridization, diversity of life-history strategies, unique adaptations, and potential
for large fish are conservation population qualifiers (Table 4-5) that affect the conservation value
of a population, and guide prioritization of implementing conservation actions. The first qualifier
addresses core populations, which are those with less than 1% hybridization with rainbow trout
or westslope cutthroat trout. Protection and reestablishment of these populations, especially the
unaltered ones, is the highest conservation priority (May 2000).
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Table 4-5. Comparison of conservation population qualifiers in the 2006 and 2011 assessments.

Extent of
Estimates 2006 2011 Change
(numbers, miles,
or acres)
Number of core populations 137 155 18
Stream miles occupied by core populations 4,069 4,047 -22
Number of populations with unique life history
strategies 81 65 -16
Stream miles occupied by populations with unique
life history strategies 1,970 1,725 -245
Number of populations with unique adaptations 3 3 0
Number of populations with predisposition for large
size 2 2 0
Number of populations likely to be the focus of
conservation actions 82 65 -17

Estimates of the number of core populations increased by 18 in the 2011 assessment (Table 4-5).
At the range-wide scale, the cause of this increase is unclear. It could be the result of
identification of existing core populations or establishment of new core populations. Despite the
increase in the number of core populations, the number of stream miles occupied by core
populations decreased from 4,069 to 4,047. Alarmingly, the reassessment identified reductions in
the number and stream miles occupied by unique life-history strategies. These reductions could
relate to loss of fluvial or adfluvial populations, which rank high in conservation prioritization
(May 2000). Possible opportunities to reverse this trend will be evaluated at smaller spatial
scales. Otherwise, populations with unique adaptations or a predisposition for large size
remained unchanged. The number of populations likely to be the focus of conservation actions
decreased by 17 or 20%. At the range-wide scale, the justification for this decrease is unclear.

Hybridization is the greatest cause for the decline of Yellowstone cutthroat trout (Kruse et al.
2000). Rainbow trout are the primary threat; however, westslope cutthroat trout also interbreed
with Yellowstone cutthroat trout. An apparent change in risk of hybridization between the 2006
and 2011 assessments (Table 4-6) suggests that invasion of nonnatives has occurred within the
historical range of Yellowstone cutthroat trout. However, these changes may be artifacts of
fisheries investigations following the 2006 assessment. The number of populations with no risk
of hybridization decreased by 6, and the number of stream miles with no risk decreased by 32
miles. The number of populations sympatric with rainbow trout or westslope cutthroat trout
dropped from 30 to 28; however, the number of stream miles with risk of hybridization was
unchanged. A potential decrease in populations that were < 6 miles from hybridizing species
may also relate to a 224-mile decrease in streams < 6 miles from hybridizing species. The
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number of populations > 6 miles from hybridizing species remained unchanged, while the
number of stream miles with hybridizing species > 6 miles away increased by over 90.

Table 4-6. Comparisons of risk of hybridization of conservation populations in the 2006 and 2011
assessments in the currently occupied range of Yellowstone cutthroat trout.

Extent of Change
Estimates 2006 2011 (numbers, miles, or
acres)

Number of populations with no risk of hybridization 123 117 -6
Number of stream miles with no risk of hybridization 1,495 1,463 -32
Number of populations sympatric with hybridizing species 30 28 -2
Number of stream miles sympatric with hybridizing
species 2,175 2,176 1
Number of populations with hybridizing species < 6 miles
of stream from the population 90 86 -4
Miles of stream with conservation populations < 6 miles
from hybridizing species 2,155 1,931 -224
Number of populations > 6 miles from hybridizing
species 63 63 0
Miles of stream > 6 miles from hybridizing species 1,380 1,471 91
Number of populations where sympatry with hybridizing
species is unknown 0 12 12
Miles of stream where sympatry with hybridizing species
is unknown 0 194 194

Connectivity and isolation changed between the 2006 and 2011 assessments (Table 4-7). The
number of moderately networked populations increased, but the number of miles of moderately
connected habitat decreased by 86 miles. Similarly, the number of isolated populations decreased
by 12, yet the number of isolated stream miles increased by almost 50 miles. This apparent
disparity could be related to a combination of the removal of passage barriers to promote fish
movement, and concomitant construction of passage barriers to protect or reestablish core
populations. Weakly networked populations and streams were relatively similar in the 2006 2011
assessments. Discussion of specific conservation actions should shed light on changes during the
5-year period.
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Table 4-7. Comparison of connectivity of Yellowstone cutthroat trout populations in the 2006 and 2011
assessments.

Extent of Change

Estimates 2006 2011 (numbers, miles,

or acres)

Number of moderately connected populations 34 37 3
Number of miles of moderately connected, occupied streams 1,347 1,261 -86
Number of isolated populations 188 176 -12
Number of stream miles occupied by isolated populations 813 860 47
Number of strongly networked streams 36 42 6
Miles of strongly networked streams 4,454 4,539 85
Number of populations with unknown connectivity 0 3 3
Number of stream miles with unknown connectivity 0 8 8
Number of weakly networked populations 48 49 1
Number of stream miles with weakly networked populations 590 567 -23

Barriers to fish movement include natural features, such as waterfalls or lengthy cascades, or
relate to human activities, such as culverts at road crossings or irrigation diversions. Changes in
the numbers of barriers may be the result of searches for barriers or deliberate construction of
protective barriers. Since 2000, 9 barriers were intentionally constructed to protect core or
conservation populations of Yellowstone cutthroat trout. The number of known barriers (Table
4-8) increased substantially, with identification of an additional 121 barriers. An additional 80
known complete barriers were located or constructed from between assessments. The number of
identified partial barriers also increased from 207 to 229. Although barrier counts increased
between assessments, the number of complete barriers considered present historically decreased.
This change may be the result of removal of natural barriers to increase available habitat,
evaluation of the ability of previously identified barriers to block fish movements, or finding fish
upstream of features that had formerly been considered to be a barrier.

Table 4-8. Comparison of known barriers in the 2006 and 2011 assessments in the currently occupied
range of Yellowstone cutthroat trout.

Change in
2006 2011 Number of
Estimates Barriers
Number of barriers 902 1,023 121
Number of complete barriers 638 718 80
Number of partial barriers 207 229 22
Number of complete barriers considered to be present in the historical
range 419 378 -41
Number of complete barrier in currently occupied range 219 340 121
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An increase in field sampling after 2006 provided improved analysis on whether specific barriers
provided an obstacle to fish (Table 4-9). Efforts varied in their rigor. Methods to determine the
ability of a barrier to block fish passage include fish sampling upstream of a barrier, genetic
investigations, visual inspection, or anecdotal information. In some cases, modeling can
determine whether a feature is a velocity or jump barrier to fish. Intensive efforts to identify
barriers and evaluate their ability to block fish documented an additional 65 barriers with high
certainty on whether fish could gain access over the barrier. Less intensive efforts identified an
additional 32 barriers that possibly block fish. Simple visual inspection of barriers found
increased the number of barriers identified by this method to 23. Anecdotal information
increased the number of potential barriers by 1.

Table 4-9. Comparison of quality of information allowing inference of the ability of barriers to block fish
passage in the 2006 and 2011 assessments in the currently occupied range of Yellowstone cutthroat trout.

Change

in
2006 2011 Number

of
Estimate Barriers
Number of barriers with major evaluation of potential for fish passage 520 585 65

Number of barriers with medium evaluation of potential for fish

passage 103 135 32
Number of barriers with ocular estimates of potential for fish passage 155 178 23
Number of barriers with anecdotal information 124 125 1
TOTAL 902 1023 121

Comparisons of estimated densities of Yellowstone cutthroat trout per mile varied among
categories (Table 4-10). Mostly, estimated densities in terms of fish per mile increased slightly.
The exception was the 151 to 2,000 fish per mile category, which decreased slightly. The number
of miles with unknown densities of fish decreased 87 miles, which likely reflects extensive
sampling efforts occurring within the assessment period.

Variability in stream size, gear and capture efficiency of fish of different sizes is a confounding
factor in determining fish density. For example, boat mounted electrofishing in the Yellowstone
River in Montana is inefficient in capturing small fish, and population estimates count fish 7
inches or greater. Backpack electrofishing in smaller streams is more efficient in capturing small
fish, including age-1 fish. Despite the bias towards capturing and counting larger fish in riverine
environments, these larger waters provide more habitat, and support greater densities of fish than
smaller streams.
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Table 4-10. Comparison of Yellowstone cutthroat trout densities per mile in the 2006 and 2011
assessments in the currently occupied range of Yellowstone cutthroat trout .

Estimates 2006 2011 Change in Miles
0 to 50 fish/mile 2,725 2,911 186
51 to 150 fish/mile 2,057 2,191 134
151 to 2,000 fish / mile 2,539 2,435 -104
1,001 to 2,000 fish / mile 106 114 8
Unknown 605 518 -87
TOTAL 8,032 8,169 137

The range-wide assessment scale provides a broad overview of the changes of numerous
parameters providing information on the status of Yellowstone cutthroat trout and makes
comparisons of these measures between the 2006 and 2011 assessments. As the range-wide scale
is the most expansive view possible, drawing inference on the causes and biological significance
of changes is difficult. The subsequent chapters address changes at the smaller scales and
identify conservation actions, invasions, field investigations, or other events that affect our
understanding of the conservation status of Yellowstone cutthroat trout.

4.2 Bighorn Wind GMU

The Bighorn Wind GMU (Figure 4-2) begins in the Wind River Mountains near Dubois,
Wyoming, as the Wind River drainage, and changes to the Bighorn River at Weddings of the
Waters in the Wind River Canyon, several miles south of Thermopolis, Wyoming. The GMU
terminates at the confluence of the Bighorn River and Yellowstone River, north of Custer,
Montana, and encompasses all waters within the 2" level HUC 1008. The upper Tongue
watershed (10090101) is also included in this GMU and represents the easternmost distribution
of Yellowstone cutthroat trout. The Bighorn Wind GMU includes 17 4™ level HUCs, with only
four not containing Yellowstone cutthroat trout.
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The 2006 status assessment documented 4,227 stream miles as historically occupied within the
Bighorn Wind GMU (Table 4-11). Additions and deletions of stream segments relating to refined
interpretation or additional surveys conducted after the 2006 assessment resulted in a net
increase of 59 miles. Within the GMU, some streams identified as historically occupied habitat
in the 2006 assessment were deleted in 2011, because they probably served only as seasonal
migration corridors, and would not have suitable temperature regimes year-round to support
Yellowstone cutthroat trout. Most of these adjustments to the historical range were within the
Nowood HUC. In addition, the discovery of 35 natural barriers reduced the historical range. In
contrast, some barriers thought to be complete barriers to fish movement were found to be partial
barriers that allow some upstream passage of Yellowstone cutthroat trout. In any case, at about
1.4%, these changes to historical range were minor, but still provide a more accurate estimate of
the historical habitat of Yellowstone cutthroat trout.

Table 4-11. Comparison of the estimated historical distribution of Yellowstone cutthroat trout in the 2006
and 2011 assessments in the Bighorn Wind GMU.

Estimates 2006 2011 Change
Miles of historically occupied stream 4,227 4,286 +59
Number of historical populations 193 175 -18

Estimates of population counts and occupied stream miles indicated a decrease of 16 populations
in the 2011 assessment, but an increase of 41 miles in occupied stream miles (Table 4-12). The
2011 estimate of 1,143 miles supporting Yellowstone cutthroat trout, excluding recreational
populations, is 29% of the historical range of 4,286 miles. Estimates of numbers and stream
miles of the populations no longer present changed minimally. Recreational populations changed
slightly in the 2011 assessment.

Table 4-12. Comparisons of estimates of current, no longer present, and recreational populations of
Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Bighorn Wind GMU.

Estimates 2006 Count 2011 Count ~ CM@N9ESIN Ho0e Miles 2011 Miles  CNANGES I
Counts Miles
Current populations 176 160 -16 1,102 1,143 +41
Populations no
longer present 1 0 -1 0.9 0 -0.9
Recreational
populations 16 15 -1 98 80 -18
Totals 193 175 -18 1200.9 1,223 +22.1
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The alteration in numbers of current populations was the result of various factors. The merging
of several populations resulted in a decrease in population number, but not the length of occupied
habitat. Discovery of 10 populations, and loss of 2 populations, resulted in minor changes in
population counts. Overall, the merging of populations contributed to the 9% reduction in
population counts, but reflects the maintenance of gene flow throughout the upper Wind River
meta-population. Maintaining or securing connectivity is a high priority in Yellowstone cutthroat
trout conservation efforts, so the reduction of population numbers does not equate to a loss of
occupied habitat.

Restoration activities, including reclaiming streams for Yellowstone cutthroat trout, were largely
accountable for the increase in occupied stream miles, and these efforts offset the minor loss of
occupied habitat elsewhere. Yellowstone cutthroat trout reintroductions activities occurred
primarily in the South Paintrock Creek basin, Piney Creek, and the Little Tongue River.
Correction of a few broken segments in the NHD hydrograph level also account for a small
portion of the increase.

With few exceptions, the genetic status of most populations within the Bighorn Wind GMU
remained unchanged since the 2006 update (Table 4-13). Genetic testing confirmed the genetic
status of a few nonhybridized populations that were previously untested. Merging of populations
in the Upper Wind River HUC resulted in an overall reduction in the number of populations with
confirmed genetic status. Despite no evidence of invasion, several stream segments were
changed from nonhybridized to potentially altered, likely due to discovery of rainbow trout
within the greater watershed. Overall, there was a net increase in the number of miles occupied
by populations with unaltered genetic status. An ancillary benefit of genetic testing was that it
provided information identifying potential sources of nonhybridized Yellowstone cutthroat trout
to be used in population replication and brood source development.
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Table 4-13. Comparisons of categories of genetic testing and genetic status of Yellowstone cutthroat trout
populations in the 2006 and 2011 assessments in the Bighorn Wind GMU.

Genetic Description 2006 2011 Changes 2006 2011 Changes
Count Count in Count Miles Miles in miles

Populations with >1% and
<10% hybridization 3 3 0 17 16 1
Populations with >10% and
<25% hybridization 3 3 0 15 15 0
Populations with >25%
hybridization 3 3 0 -2 32 0
Populations sympatric with
hybridizing species 2 2 0 11 11 0
Populations not tested with
suspected hybridization 83 70 3 591 588 -3
Populations not tested, but
suspected to be unaltered 53 49 -4 302 295 -7
Unaltered populations (< 1%
hybridization) 46 44 -2 233 264 +31
Totals 193 174 -19 1,201 1,221 +20

The number of conservation populations and the miles that they occupy changed slightly
between the 2006 and 2011 assessments in the Bighorn Wind GMU (Table 4-14). The number of
conservation populations decreased by 2, although one “loss” was the result of a conservation
action that removed a human-made barrier on the Greybull River. The other population was lost
to a catastrophic flood in Hoodoo Creek. Field surveys documented previously unknown barriers
that reduced the miles occupied by Yellowstone cutthroat trout; however, implementation of
restoration projects resulted in a net increase of 3 miles of occupied habitat.

Table 4-14. Comparison of number and occupied miles of conservation populations of Yellowstone
cutthroat trout in the 2006 and 2011 assessments in the Bighorn Wind GMU.

2006 Count 2011 Count Changes in Counts 2006 Miles 2011 Miles Changes in Miles

68 66 -2 852 855 +3

Evaluation of changes of population qualifiers indicates minor changes between the 2006 and
2011 assessments (Table 4-15). Identification of new barriers resulted in a net loss of 6 miles of
habitat occupied by core populations. Moreover, reestablishment of Yellowstone cutthroat trout
in a reclaimed reach of Crooked Creek has lagged, resulting in a loss of occupied miles. There
was an increase of 9 miles in the “other” category, with additions from Dinwoody, Piney, Dry
Medicine Lodge, and the South Paintrock Creek drainages. Detection of several errors in the
“other” category will result in increases in the core category in the next status update.
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Table 4-15. Comparison of categories of applicable core population qualifiers of Yellowstone cutthroat
trout populations in the 2006 and 2011 assessments for the Bighorn Wind GMU.

Core Population 406 count 2011 Count “MM98S 1N o006 Miles 2011 Miles  C1aNGeS N
Qualifier count Miles
Core conservation 32 31 -1 379 373 -6
population
Known or probable 1 1 0 14 14 0
unique life history
Other 34 33 -1 460 469 +9
Totals 67 65 -2 853 856 +3

Changes in the risk of hybridization of current Yellowstone cutthroat trout populations were
minimal between the 2006 and 2011 assessments (Table 4-16). Three populations have moved
from a known risk of hybridization to an unknown risk; however, the data indicate an increase of
7 miles with no risk of hybridization from 2006 to 2011. Nonetheless, the GMU encompasses
many miles of hybrid swarms and reclamation would be infeasible due to the large spatial scale
of hybridization.

Table 4-16. Comparison of categories of hybridization risk for Yellowstone cutthroat trout in the 2006
and 2011 assessments in the Bighorn Wind GMU.

2006 2011 .
Hybrid Risk Population  Population Cgange n 20.06 20.11 Qhanges
ounts Miles Miles in Miles
Count Count
Hybridizing species are <
6 miles from population 15 15 0 120 113 -7
Hybridizing species are >
6 miles from population 8 8 0 131 138 +7
Hybridizing species are
sympatric 9 8 -1 318 308 -10
No risk of hybridization 35 33 -2 283 200 +7
Unknown risk of
hybridization 0 3 +3 0 7 +7
Totals 67 67 0 852 856 +4

Risk of disease changed little during the update period (Table 4-17). No new populations
infected with whirling disease have been found within the Bighorn Wind GMU. Nor have
reductions in population densities relating to disease been noted. The changes in mileage or
number of populations near a source of infection are the result of combining populations and
corrections to the NHD.
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Table 4-17. Comparison of categories of disease risk from for Yellowstone cutthroat trout populations in
the 2006 and 2011 assessments in the Bighorn Wind GMU.

Disease Risk 2006 Count 2011 Count  CMaNYESIN o066 Miles 2011 Miles  CNAN9ES
Counts in Miles
Limited disease risk 45 43 -2 428 432 +4

Minimal disease risk,

> 6 miles from

population 22 20 -2 205 200 -5
Moderate disease risk,

< 6 miles from

population 1 1 0 219 216 -3
Disease risk is

unknown 0 2 +2 0 7 +7
Total 68 66 -2 852 855 +3

Connectivity among populations increased during the update period, owing to efforts of fisheries
biologists and their conservation partners (Table 4-18). Barrier removal converted weakly
networked and isolated populations to moderately networked populations. Considerable effort to
improve passage at irrigation diversions has also contributed to increased connectivity among
populations, especially in the Upper Wind and Greybull HUCs. These conservation efforts have
resulted in a large proportion of Yellowstone cutthroat trout occupied habitat ranking as strongly
networked

Table 4-18. Comparison of categories of connectivity of Yellowstone cutthroat trout populations in the
2006 and 2011 assessments in the Bighorn Wind GMU.

Connected 2006 Count 2011 Count ~ CMaN9eSIN 5506 Miles 2011 Miles ~ CNanges in
Counts Miles
Moderately
networked 08 10 +2 156 165 +9
Population
isolated 45 42 -3 231 232 +1
Strongly
networked 4 4 0 361 358 -3
Weakly
networked 11 10 -1 104 100 -4
Total 68 66 -2 852 855 +3

4.3 Upper Snake GMU

The Upper Snake GMU is the smallest of the GMUs, and falls across portions of Wyoming and
Idaho (Figure 4-3). The Snake River is the largest river in the HUC. It originates in Wyoming,
including parts of YNP, and extends to its confluence with Henrys Fork in Idaho. The Upper
Snake GMU encompasses a portion of 2" level HUC 1704, and contains 5 4™ level HUCs.
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Figure 4-3: Upper Snake GMU.
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Updates to the database did not alter the extent of the historical distribution; however, currently
occupied stream miles decreased by 61 in the 2011 assessment (Table 4-19). The decrease in
currently occupied stream miles indicates Yellowstone cutthroat trout are no longer present in
253 miles, which is 9% of the historical habitat. This loss equates to a decrease of 43 miles from
the 2006 estimate, in which 6% of the historically occupied habitat no longer supported
Yellowstone cutthroat trout. Compared to the 43% reduction from the historically occupied
habitat range-wide, the Upper Snake GMU has the most intact distribution of Yellowstone
cutthroat trout among GMUSs. These minor changes do not reflect reductions in Yellowstone
cutthroat trout populations or their occupied habitat. The alterations are the result of ground
surveys verifying presence or absence of Yellowstone cutthroat trout and corrections to the
database. No data were available for the number of populations for either the 2006 or 2011
assessments, so drawing inference on potential changes of this parameter is not possible.

Table 4-19. Comparisons of estimated historical population counts and stream miles occupied by
Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Upper Snake GMU.

Population 2006 Count 2011 Count 2006 Miles 2011 Miles Chanlgl?lgs‘
Historical - - 2,755 2,755 0
Current 304 303 2,563 2,502 -60
Total change N/A N/A -192 -253 -43

Examination of conservation populations and populations no longer present indicate a small
proportion of the known populations have been extirpated since the 2006 assessment (Table
4-20). Moreover, the absence of recreational populations reflects a lack of hybridization within
the GMU. Minor changes in population counts and stream miles are the result of corrections to
the database, and ground surveys that verified the presence or absence of populations.

Table 4-20. Comparisons of estimates of counts and miles of current, no longer present, and recreational
populations of Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Upper Snake GMU

Population Type 2006 Count 2011 Count 2006 Miles 2011 Miles Ch&ri‘ﬁees'”
Current populations 304 300 2,550 2,495 -55
Populations no longer
present 7 3 12 7 -5
Recreational populations 0 0
Total 311 303 2,562 2,502 -60

Genetic status of population counts and miles of occupied habitat changed in positive and
negative directions during the data review (Table 4-21). The number of hybridized populations
and their corresponding miles of stream changed little between assessments, and represent a
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relatively small proportion of Yellowstone cutthroat trout populations. Other changes reflect
field efforts between assessments to determine genetic status of populations, resulting in a
decrease of untested populations. As in the 2006 assessment, the vast majority of populations
ranked as nonhybridized, with 226 known populations occupying over 1,800 miles of habitat.
The extensive presence of nonhybridized Yellowstone cutthroat trout makes the Upper Snake
GMU a vital stronghold for the species.

Table 4-21. Comparisons of categories of genetic testing and genetic status of Yellowstone cutthroat trout
in the 2006 and 2011 assessments in the Upper Snake River GMU.

Genetic Description 2006 2011  Changein 2006 2011  Change

Count Count Count Miles  Miles in Miles
Populations with >1% and <10%
hybridization 7 6 -1 93 93 0
Populations with >10% and <25%
hybridization 1 1 +0 13 13 0
Populations with >25%
hybridization 1 0 -1 2 0 -2
Populations sympatric with
hybridizing species 5 5 +0 34 34 0
Not applicable 6 3 -3 11 7 -4
Populations not tested with
suspected hybridization 9 9 +0 118 113 -5
Populations not tested, but suspected
to be unaltered 59 53 -6 480 388 -92
Unaltered populations (< 1%
hybridization) 223 226 +3 1,811 1,856 +45
Total 311 303 -8 2,562 2,502 60

Conservation populations declined in terms of number of populations and number of occupied
miles between assessments (Table 4-22); however, corrections of database inaccuracy accounts
for most of the change. The number of conservation populations decreased by 10 between the
2006 and 2011 assessments. The primary cause of the decline was omission of Rock Creek,
Glade Creek, Turpin, Owl and Soda Fork creeks in the 2011 database. Incorrect designation of
streams as supporting Yellowstone cutthroat trout were corrected for the 2011 assessment. The
only expansion of Yellowstone cutthroat trout was into Indian Creek. As with several other
parameters, corrections of data in the database will provide a more robust accounting of
Yellowstone cutthroat trout in the next assessment.

Table 4-22. Comparison of population counts and occupied miles of conservation populations of
Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Upper Snake GMU.

2006 Count 2011 Count 2006 Miles 2011 Miles

103 93 2,563 2,492
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When conservation populations were subcategorized (core conservation population, known or
probable unique life history, or other), minor reductions in counts were seen in two of the three
categories (Table 4-23). Small decreases in mileage occurred in all categories. Notably, the
known or probable unique life history category was reduced in number and mileage due to a
change in the status of an extensive tributary to the South Buffalo Fork. Changes in the “other”
category can be attributed to Ditch Creek and one tributary that feeds the South Buffalo Fork.
These appear to be data entry errors that require rectification.

Table 4-23. Comparisons of categories of population conservation type of Yellowstone cutthroat trout
between the 2006 and 2011 assessments in the Upper Snake GMU.

Conservation Type 2006 2011 Changein 2006 2011  Change

Count Count Count Miles Miles in Miles
Core conservation population 44 44 0 1946 1,917 -29
Known or probable unique life history 18 12 -6 339 320 -19
Other 38 34 -4 220 196 -24
Total 100 90 -10 2,505 2,433 -72

Changes in population counts or miles with risk of hybridization were minor (Table 4-24). The
number of populations rated as having no risk decreased by 8 between the 2006 and 2011
assessments. However, this alteration in status is likely a data entry error associated with a
tributary of the South Fork Buffalo River. Another major database error is misclassification of
the South Fork Snake drainage as lacking hybridizing species when nonnative species are
sympatric.

Table 4-24. Comparisons of categories of genetic testing and genetic status between the 2006 and 2011
assessments in the Upper Snake GMU.

e . 2006 2011 Change 2006 2011 Change
Hybridization Risk Count Count in Cou?n Miles  Miles in Mil%s
Hybridizing species are < 6 miles
from population 14 14 0 262 239 -23
Hybridizing species are > 6 miles
from population 34 34 0 719 706 -13
Hybridizing species are sympatric 7 6 -1 745 744 -1
No risk of hybridization 47 39 -8 838 803 -35
Total 102 93 -9 2,564 2,492 -72

Disease risk counts were similar between the 2006 and 2011 assessments (Table 4-25).The
biggest change noted was a decrease of 10 in the number of populations considered at limited
risk, which resulted in a decrease of 54 miles for the same category. These changes are tied to
the data entry issues identified above.
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Table 4-25. Comparison of categories of disease risk from for Yellowstone cutthroat trout populations in
the 2006 and 2011 assessments in the Upper Snake GMU.

Disease Risk 2006 2011 _Change 2(_)06 2(_)11 _Change
Count Count in Count Miles Miles in Miles
Limited risk 87 77 -10 1,469 1,415 -54
Minimal disease risk, > 6 miles
from population 11 11 0 438 419 -19
Moderate disease risk, < 6 miles
from population 3 3 0 353 353 0
Population is infected 2 2 0 306 304 2
Total 103 93 -10 2,566 2,491 -75

Categories of connectivity changed relatively little between the 2006 and 2011 assessments
(Table 4-26). The number of moderately networked populations remained the same, although
the number of miles decreased by 13 due to corrections to the database or field investigations.
Isolated populations declined by 10. Three segments of Pacific Creek and inclusion of Indian
Creek accounted for much of this change. Corrections of database classifications for Glade
Creek, Rock Creek, Owl Creek, Arizona Creek, and one tributary to the South Buffalo Fork
resulted in a reduction of strongly networked streams by 38 miles.

Table 4-26. Yellowstone cutthroat trout connectivity count and miles by year in the 2006 and 2011

assessments in the Upper Snake GMU.

. 2006 2011 Change 2006 2011 Change
Connection . . . T

Count Count in Count miles miles in miles
Moderately networked 4 4 0 149 136 -13
Population isolated 73 63 -10 249 250 +1
Strongly networked 20 18 -2 1,948 1,910 38
Weakly networked 9 8 -1 218 196 22
Total 106 93 -13 2,564 2,492 72

4.4 Lower Snake GMU

The lower Snake GMU spans all states in the historical range of the Yellowstone cutthroat trout
with the exception of Montana. The bulk of this GMU is in Idaho: however its headwaters

originate in western Wyoming and YNP. The Lower Snake GMU is in the same 2" level HUC
as the Upper Snake GMU (1704), and contains 13 4™ level HUCs.
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Figure 4-4. Map of the Lower Snake GMU.
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Several alterations in historically occupied miles and numbers of populations occurred between
the 2006 and 2011 assessments (Table 4-27). The number of miles that were considered to be
historically occupied by Yellowstone cutthroat increased slightly from 6,280 in the 2006
assessment to 6,284 in the 2011 assessment (Table 4-27). These small increases were often the
result of discovery of a fish barrier or refinement of the NHD dataset. According to the revised
data, Yellowstone cutthroat trout occupy 34% of their historical habitat in the Lower Snake
GMU.

Table 4-27. Comparison of the estimated historical distribution of Yellowstone cutthroat trout in the 2006
and 2011 assessments in the Lower Snake GMU.

Population 2006 Count 2011 Count 2006 Miles 2011 Miles
Historic - - 6,280 6.284
Current 260 265 1,971 2,129

Between the 2006 and 2011 assessments, the current distribution of Yellowstone cutthroat trout
increased by 5 populations and 158 miles, due to identification of additional populations through
field surveys. These additions include Marsh Creek and the Portneuf River, and portions of the
Henrys Fork. Renovation projects like the ones on north and south Sawtell creeks and Corral
Creek also contributed to the increase in current fish distribution.

The number of existing populations increased by 11 during the update period (Table 4-28),
which is a result of the addition of streams not included in the 2006 assessment. These streams
include Marsh Creek, the Portneuf River, and portions of the Henrys Fork. Moreover,
reclamation projects in several streams, including North and South Sawtell creeks and Corral
Creek have also contributed to increases in numbers of populations and increases in occupied
stream miles.

Table 4-28. Comparisons of estimates of current, no longer present, and recreational populations of
Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Lower Snake GMU.

Population Type 2006 Count 2011 Count 2006 Miles 2011 Miles Ch&?&i'”
Current 224 235 1,710 1,773 +63
No Longer Present 32 26 158 131 -27
Recreation 4 4 103 224 +121
Conservation 84 92 1,709 1,843 +134
Total 260 265 1,971 2,128 +157

The number of populations listed as no longer present also increased between assessments (Table
4-28). This apparent “loss” of populations may be related to the erroneous reclassification of
several reservoirs as no longer supporting Yellowstone cutthroat trout. These reservoirs include
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Blackfoot Reservoir, Island Park, and Henrys Lake. These errors will be corrected before the
next status update.

Although the number of recreation populations remained the same, the number of miles occupied
by recreation populations increased by 121 miles (Table 4-28). The alteration does not reflect a
change in the number of miles of occupied habitat, but reflects data that were excluded in the
2006 assessment. Many remaining changes are the result of on-the-ground survey and inventory
that have verified the actual extent of a number of populations. Further changes were the result
of scrutiny and rectification of incorrect data in the database.

The number of conservation populations and the number of miles occupied by conservation
populations increased between the 2006 and 2011 assessments (Table 4-28), partially a result of
the addition of river segments and populations in the Portneuf and Henrys Fork drainages. Field
investigations confirmed the presence of an additional 134 miles occupied by conservation
populations.

Categories of populations increased in the number and mileage of core conservation populations
between assessments (Table 4-29). This change is the result of population renovations and
reclassification of data errors from 2006. Known or probable unique life history category
decreased because the Fall River drainage was reclassified to core conservation population,
which was most likely the result of a data entry error. The “other” category also had a large
increase in occupied miles. Justification for this marked change will be examined before the next
status update.

Table 4-29. Comparison of categories of applicable core population qualifiers of Yellowstone cutthroat
trout populations in the 2006 and 2011 assessments in the Lower Snake GMU.

Conservation Type 2006 2011 Changein 2006 2011  Change

Count Count Count Miles Miles in Miles
Core conservation population 22 37 +15 736 776 +40
Known or probable unique life history 54 44 10 646 494 -152
Other 5 9 +4 24 299 +275
Total 81 90 +9 1,406 1,569 +163

Numerous minor changes in genetic status occurred between the 2006 and 2011 assessments
(Table 4-30). Many of these changes are the result of increased scrutiny of the data used in the
2006 summaries, but others are the result of newly processed genetic samples from a number of
populations within the GMU. In addition, several renovation and restoration projects increased
the number of nonhybridized populations and occupied stream miles. Of note, the increase in
“not tested — suspected hybridized” is the result of including new stream reaches to the database,
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and does not reflect changes in genetic status of any populations. Similarly, the reduction in the
“unaltered” category shows a reduction in the miles occupied by genetically unaltered fish,
mainly because genetic testing showed hybridization among the trout in Trout Creek, which had
been assumed to be nonhybridized. New genetic analysis resulted in the reclassification of Goose
Creek from suspected nonhybridized to hybridized.

Table 4-30. Comparisons of categories of genetic testing and genetic status of Yellowstone cutthroat trout
in the 2006 and 2011 assessments in the Lower Snake GMU.

Genetic Description 2006 2011 Changein 2006 2011  Change

Count Count Count Miles Miles in Miles
Popu_la_tlor]s with >1% and <10% 20 29 +2 244 245 +1
hybridization

- . 0

Popqlqtloqs with >25% 3 3 0 51 51 0
hybridization
Popu]appns sympatric with 1 4 13 1 26 105
hybridizing species
Not applicable 0 2 +2 0 19 +19
Populations not t_este_d with 26 21 5 106 79 27
suspected hybridization
Populations not tested, but 90 90 0 797 1,011 +214
suspected to be unaltered
Unal.te'red _populatlons (<1% 95 o1 4 553 519 34
hybridization)
Populations with >25% 25 32 47 18 180 38
hybridization
Total 260 265 +5 1,971 2,130 +159

Hybridization risk changed in most categories between the 2006 and 2011 assessments (Table
4-31). The changes are typically the result of surveys, population renovations, and errors in data
entry. To correct possible data entry errors and to verify hybridization risk, these data will be
proofread before the next status update.
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Table 4-31. Comparisons of categories of risk of hybridization in the 2006 and 2011 assessments in the
Lower Snake GMU.

Hybridization Risk 2006 2011 Change 2006 2011 Change

Count Count in Count Miles Miles in Miles
Hybridizing species are < 6 miles
from population 42 36 6 553 420 -133
Hybridizing species are > 6 miles
from population 13 14 +1 503 593 +90
Hybridizing species are sympatric 9 9 0 506 551 +45
No risk of hybridization 20 25 +5 148 169 +21
Unknown risk of hybridization 0 06 +6 0 112 +112
Total 84 90 +6 1,710 1,845 +135

In the Lower Snake GMU, the risk of disease for specific stream miles changed across the 3
degrees of risk (Table 4-32). Disease risk for the infected populations and the unknown
categories changed markedly. These changes were the result of addition of new data and do not
reflect an increase in infected populations. Likewise, the increase in the “unknown” category is
the result of additions of new data and does not indicate any changes in the risk of disease risk.

Table 4-32. Comparison of categories of disease risk from for Yellowstone cutthroat trout
populations in the 2006 and 2011 assessments in the Lower Snake GMU.

. . 2006 2011 CMN%€ 5006 g1 Change
Disease Risk in . . in
Count Count Miles Miles .
Count Miles

Limited risk 38 41 +3 580 572 -8
Minimal disease risk, > 6 miles from
population 27 23 -4 221 201 -20
Moderate disease risk, < 6 miles from
population 17 17 0 571 567 -4
Population is infected 2 4 +2 338 393 +55
Risk is unknown 0 6 +6 0 111 +111
Total 84 91 +7 1,710 1,844 +134

Substantial changes in connectivity of habitat for Yellowstone cutthroat trout occurred in some
categories (Table 4-33); however, the most significant changes were the result of adding new
data to the database. The apparently marked improvement in strongly networked stream miles,
and the seemingly large loss of moderately networked streams, was an artifact of additional data,
not changes on the landscape. The miles of isolated habitat did decrease by 7 miles. Weakly
connected streams increased in number and miles. The extent to which these results reflect
changes in connectivity or the addition of data is unknown.

30



Range-Wide Assessment for Yellowstone Cutthroat Trout
2011 Update
March 9, 2016

Table 4-33. Comparisons of connectivity in the 2006 and 2011 assessments in the Lower Snake GMU.

C . 2006 2011 Changein 2006 2011  Change in
onnection : : ;
Count Count Count miles miles miles
Moderately networked 12 13 +1 877 796 -81
Population isolated 39 36 -3 111 104 -7
Strongly networked 8 13 +5 490 703 +213
Weakly networked 25 28 +3 231 244 +13
Total 84 90 +6 1,709 1,847 +138

45 Yellowstone GMU

The Yellowstone GMU (Figure 4-5) originates in Wyoming and encompasses about half of
YNP. The majority of the GMU lies in Montana, although a substantial portion is in northern
Wyoming. Yellowstone Lake is a notable lentic feature in this GMU. The Yellowstone GMU is
within the 1007 2™-level HUC, and contains 8 4™-level HUCs.
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Minor changes in the current and historical range and numbers of Yellowstone cutthroat trout
populations between assessments reflect refinement of the estimates (Table 4-34). No counts of
historical populations are available, but the number of current populations remained the same
during the update period. The number of miles that are presumed to have supported historical
populations of Yellowstone cutthroat trout increased by 4 miles and the number of currently
occupied miles increased by 7 miles.

Table 4-34. Comparison of the estimated historical distribution of Yellowstone cutthroat trout in the
2006 and 2011 assessments in the in the Yellowstone GMU.

Population 2006 Count 2011 Count 2006 Miles 2011 Miles
Historical - - 4,477 4,481
Current 320 320 2,189 2,196

Populations classified as current, no longer present, or recreation, changed little between the
2006 and 2011 assessments (Table 4-35). A net increase of 7 miles of occupied habitat was the
result of gains of 9 miles that were known to support Yellowstone cutthroat trout, offset by a
decrease in 2 miles of habitat where Yellowstone cutthroat trout were no longer present. These
changes in estimates of inhabited miles are the result of field surveys that verified the extent of
Yellowstone cutthroat trout distribution in some streams, and do not indicate losses or gains in
occupied miles.

Table 4-35. Comparisons of estimates of current, no longer present, and recreational populations of
Yellowstone cutthroat trout in the 2006 and 2011 assessments in the Yellowstone GMU.

Population Type 2006 Count 2011 Count 2006 Miles 2011 Miles Ch&?